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Abstract Case Description Post Operative Radiographs
Avascular necrosis of the metacarpal head is a rare condition, documented in less than 
50 patients since 1932 when it was first described (2). The disease most commonly 
associated with steroid use, trauma, autoimmune disease, or idiopathic, which 
characterizes Dieterich’s disease (3). The patient generally presents with MCP joint 
stiffness and pain, with possible loss of active range of motion. As the disease advances, 
the subchondral bone can collapse causing joint incongruity. When non-operative 
treatment has failed, proposed treatment options include: simple debridement, 
curettage with cancellous bone grafting, osteochondral auto graft, arthroplasty, flexion 
osteotomy, and arthrodesis (1).There has been non consensus on optimal treatment due 
to the rarity of the disease. This case presentation describes the treatment of chronic 
AVN of the metacarpal head in a 15 year old female using a previously documented 
osteochondral autograft transfer system (OATS) technique. An osteochondral autograft 
plug from the non–weight-bearing articular surface of the lateral femoral condyle was 
transferred and press-fit to the focal defect present in the ring metacarpal head, 
resurfacing the collapsed defect (1). The articular surface was restored which allowed 
for full range of motion of ring metacarpal joint without crepitance or clicking. The 
patient is 8 months post op and has resumed all baseline activities without pain or 
functional deficit. This case represents an exceedingly rare condition that has several 
surgical options, none of which have enough data to be recommended as the "gold 
standard" of care. We reproduced previously documented results that using an 
osteochondral autograft from the lateral femoral condyle provides an adequate match 
for the unique articular shape of the metacarpal head and provided full pain relief, full 
metacarpal joint range of motion, no loss of function, and no morbidity from the donor 
site. 
• CC: L 4th MCP pain
• HPI: 15 y/o female presented to the clinic with 7 months of left ring MCP joint pain. She 
injured her ring finger while playing volleyball and was told she had a “hairline fracture” 
by urgent care 
• PMH: headaches        PSH: None      NKDA    Social Hx: denies tobacco or ETOH
• Physical exam revealed a depressed knuckle at left ring MCP, she had full AROM and 
PROM of fingers, there was a palpable click with terminal extension at the MP joint 
which is reproduced passively. 
• Initial radiographs demonstrated fracture deformity at the 4th metacarpal head with some 
flattening, some loss of normal sphericity of the metacarpal head with remodeling of the 
metacarpal neck. MRI of the left hand showed AVN in the metacarpal head, subchondral 
edema, and segment of subchondral bone depressed 5mm. 
• Initial Tx: The patient was placed in an ulnar gauntlet short arm cast with MCP in 
maximal flexion and free PIP joints for 4 weeks, she was then transitioned to a custom 
splint for 5 weeks. 
• Follow up demonstrated palpable step off in the motion of the MP joint that occurred at 
30 degrees flexion with palpable clunk. The decision was made to proceed with surgery 
to alleviate the mechanical symptoms associated with ROM. Her QuickDash pre op was 
81.25, sports module 75, which demonstrates significant hinderance of daily activities.
Significance of Case
Operative Technique
Discussion
Avascular necrosis is a disruption of the blood supply to bone, leading to destruction 
of the integrity of bony structure. AVN of the metacarpal head was first described by 
Mauclaire and later by Dieterich in 1932. Since its first description, there have been 
less than 50 patients documented with the disease in literature, which makes 
definitive treatment difficult due to limited results from different techniques. The 
vascular supply of the metacarpal heads has been studied, and it has been shown that 
in 35% of the 50 hand specimens, a main arteriole in the distal epiphysis of the 
metacarpal head was absent, making these metacarpal heads solely dependent on 
small circumferential pericapsular arterioles (3). This can make this particular area 
susceptible to minor trauma or vascular insult. The middle (or long) finger 
metacarpal head has been recognized as the most common site of avascular necrosis 
(46%), followed by the index (19%), ring (19%), and little fingers (12%). The thumb 
is only involved in 5% of cases (4). 
Tourniquet was inflated to 250 mmHg, dorsal incision over the MCP joint was made and 
skin flaps were created. We developed a capsular flap on the MCP joint, we encountered the 
joint and found a large area of AVN collapsed bone on the dorsal aspect of the metacarpal 
head that was flattened in nature. Approximately 7mm of diseased bone was measured and a 
slight erosion on the posterior aspect of the proximal phalanx was seen along with some 
volar subluxation of the MCP joint. The tourniquet was released, soft damp dressing was 
placed, and attention was drawn to the knee to harvest the cartilage graft. A lateral 
parapatellar incision on the knee was made, the capsule was entered and we defined a part of 
the trochlea above the sulcus terminalis in which we were to select autograft from.  We had 
templated based on the area of necrosis to the cartilage, an 8 mm graft, so we used 8-mm 
template, harvested her graft, the segment that was 13 mm in depth. The defect was 
backfilled with bone that had been curetted from the metacarpal as well as 1 mL of DBX 
putty.  The wound was irrigated, the capsule, subcutaneous tissue, and skin were closed 
without difficulty. 
Attention was turned back to the hand and the tourniquet was re-inflated.  An 8-mm drill 
from the kit was used to circumferentially prepare the socket for the recipient site.  Special 
attention was made to the dorsal cortex to ensure blowout of the cortex did not occur with the 
initial drilling. The socket was irrigated and was measured to be a depth of 11mm. The graft 
was then trimmed to 11mm depth and inserted into the socket partially, then completed with 
a bone tamp to set perfectly within the metacarpal recess that was provided. The contour was 
not perfectly recreated compared to the other metacarpal heads, slightly flattened, but it was 
tangential to the surrounding cartilage, which was left intact including the majority of the 
volar cartilage. Intra op fluoroscopy showed the created metacarpal head contour with the 
subchondral bone confluent with the remaining subchondral bone.  Her finger was then taken 
through range of motion from 20 degrees of extension to approximately 80 degrees of flexion 
of the MP joint, with no apparent click or rub. One stitch was placed into the capsule to re-
tightened the MP joint slightly. The skin as then closed and the decision was made to splint 
her in extension to help with the volar subluxation seen intra-operatively. 
Baseline Radiographs
Response to Treatment
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Figures 1a and 1b: Initial AP and Lateral radiographs of 
left hand demonstrating fracture malunion of 4th MC 
head with flattening of articular surface
Figure 3 shows defect of the ring 
metacarpal head
Although symptoms may resolve with nonoperative treatment, progressive collapse of the 
metacarpal head and subsequent degenerative arthritis is a possible long-term outcome of 
avascular necrosis (6). Gold standard treatment for this condition has not been established 
and long-term prognosis is unknown, especially in the pediatric patient (5). This case re-
demonstrates a previously documented technique that osteochondral autograft from the 
lateral femoral condyle can be an option to help re-create the unique contour of the 
articular MCP joint. This can successfully reverse mechanical symptoms associated with 
joint collapse, providing full pain relief, full metacarpal joint range of motion, no loss of 
function, and no morbidity from the donor site.
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Figure 2: CT showing 7mm x 3.7mm defect 
of 4th MC head
Figure 4 demonstrates the graft fitting 
the defect appropriately
Figures 5: AP, oblique, and lateral radiographs of left hand demonstrating incorporation 
of an osteochondral autograft into the metacarpal head and displacement of the graft into 
subchondral bone
• 2 week follow up patient had mild pain of operative MCP joint. She was given 
prescription for custom brace to keep MCP in extension due to volar subluxation of 
joint during surgery. 
• 6 week follow up patient had no pain of hand or knee. Hand exam revealed a full, 
tight fist, normal intrinsic fist with mild swelling of MC joint. Arc of MP is from -10 
to 85 degrees with mild painless, palpable click. She expressed interest in playing 
volleyball again. Radiographs were obtained which demonstrated incorporation of an 
osteochondral autograft into the metacarpal head. There appeared to be displacement 
of the graft into subchondral bone, but there is no incongruity at the proximal 
phalanx. The smooth arc with range of motion supports the belief the articular 
cartilage lines up despite the depressed appearance on radiographs due to the thicker 
articular cartilage borrowed from the lateral femoral condyle of the knee. She was 
discharged from OT at this time. 
• 11 week follow up patient presented with no pain, full AROM and no palpable click. 
She was released to play all sports. 
• 8 month follow up patient had no pain of left knee or left hand. She is back to 
playing sports and running. Her QuickDash was 0 and the sports module also 
measured 0, signifying no decrease in quality of life from her operation
